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The use of trade names or manufacturers' names in this report does not constitute indorsement of any ccmnercial product. The kernel of the present approach is to assume the above equation embraces both the non-linear ion-solute and ion-ion interactions and linearly add to this second order function the density/volume/concentration characteristics of various fuels such as TEAN which is used in the liquid propellants 1845 and 1846. Results of these approximations will be compared to experimentally derived density measurements for the propellant 1845.
III. DISCUSSION
To undertake this calculation the densities of several TEAN solutions are required to form a data base much like the one previously used for determining HAN-solution relationships. Fortunately, Gail Stein, 3 of the Naval Ordnance Station, made such measurements using four temperatures (21, 34, 53 and 69 0 C) and presented density and viscosity data for three fuels (TEAN, diethanolammonium nitrate and monoethanolammonium nitrate) . Table 1 gives her values for the density of TEAN solutions at ll'C. To complete the relationships, the density of a liquid melt of TEAN was determined to be 1.29 g/cm 3 which of necessity had to be obtained above the melting point of TEAN at a temperature of about 90* C. At this temperature the melt has expanded and does not truly represent Just the breaking of crystalline bonds at 20° C. Of the two values of 1.29 and 1.328, the later estimate was selected to better represent solution properties of TEAN and will be used in the calculations that follow. Lastly, the chemical composition of the propellent is required and the "ideal" formulation for propellent 1845 is given in Table 2 . 
V. CONCLUSION
From the equations and corresponding arguments presented, the density of the system HAN, TEAN and water can be calculated from their respective concentrations. Further, the density of either HAN or TEAN solutions, considered individually, can be also be estimated from their respective concentrations. This may be of benefit to those that concentrate such materials. Such relationships may be of help in the general art of formulation but clearly final concentrations will be established by chemical analysis and not by density. 
